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GAME BALL HAVING A THIN COVER AND 
METHOD OF MAKING SAME 

RELATED U.S. APPLICATION DATA 

The present invention is a continuation-in-part of U.S. Patent Appl. Ser. 
No. 09/970,075, entitled "Game Ball Having A Thin Cover And Method Of Making 
Same/' filed on October 3, 2001 by Guenther et al. 

BACKGROUND 

[0001] This invention relates to game balls such as basketballs, footballs, soccer 
balls, and volley balls. More particularly, the invention relates to a game ball havmg a 
thin cover that is sprayed-on, dipped-on, or other wise applied to the ball. 

[0002] Performance type basketballs, footballs, soccer balls and volley balls are 
traditionally made by formmg a carcass, applying panels of cover material to the 
carcass, and molding the cover material onto the carcass. 

[0003] For many years the most expensive high end basketballs used leather 
covers. Less expensive basketballs use covers made of synthetic leather. Prior art 
methods for forming basketballs, soccer balls, and volley balls and various cover 
material therefor are described in U.S. Patent Nos. 6,024,661, 5,681,233, 5,580,049, 
5,320,345, and 5,310,178. The '661, W9, and '178 patents describe synthetic leather 
cover materials which are formed from polyurethane and fibers. 
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[0004] As described in said patents, a basketball is conventionally made by first 
forming a carcass. The carcass includes an inflatable bladder, which is reinforced by a 
layer of thread, which is wound around the bladder. The carcass may be completed by 
applying panels of rubber to the thread-wound bladder and molding the resulting 
product under heat and pressure to fuse the rubber to the thread-wound bladder. Panels 
of cover material are applied to the carcass and secured to the carcass by molding under 
heat and pressure. 

SUMMARY OF THE INVENTION 

[0005] In accordance with the invention, a game ball is provided with a thin 
cover, applied via spraying, dipping, painting, electro-static painting, or other means. 
A carcass is molded mto the final shape of the ball. The surfaces of a mold cavity of a 
two-part mold are sprayed with the cover material. The carcass is inserted into the 
mold, and the cover is molded onto the carcass to form the completed ball. 

[0006] The invention produces high end performance game balls at significantly 

lower cost than prior art performance game balls. 

DESCRIPTION OF THE DRAWINGS 
[0007] The invention will be explained in conjunction with illustrative 
embodiments shown m the accompanying drawing, in which - 

[0008] Figure 1 illustrates a basketball formed in accordance with a prefened 
embodiment of the present invention; 
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[0009] Figure 2 illustrates a partially wound bladder which is used for forming a 
carcass of the basketball; 

[00010] Figure 3 illustrates the completed carcass including a plurality of 
channels and a pebbled outer surface; 

[00011] Figure 4 is a fragmentary sectional view of the carcass taken along the 
line 4-4 of Figure 3; 

[00012] Figure 5 is an enlarged fragmentary sectional view of the carcass 
showing a pebble configuration which is molded into the outer surface of the carcass; 

[00013] Figure 6 illustrates the step of spraying cover material onto the surfaces 
of a mold cavity of a two-part mold; 

[00014] Figure 7 is a fragmentary sectional view illustrating a cover being 
molded onto the carcass; 

[00015] Figure 8 is a fragmentary sectional view of the completed basketball 
taken along the line 8-8 of Figure 1; 

[00016] Figure 9 illustrates an alternate embodhnent of the invention in which the 
cover material is sprayed onto the carcass; 

[00017] Figure 10 illustrates an alternative preferred embodiment of a completed 
carcass; and 
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[00018] Figure 11 illustrates another alternative embodiment of the invention in 
which a carcass is dipped into a container of cover material in liquid form. 

DESCRIPTION OF THE EMBODIMENTS 
[00019] The invention will be explained with reference to a basketball 10 
illustrated in Figure 1. It will be understood, however, that the invention can be used 
with other mflatable game balls, for example, footballs, soccer balls, and volley balls. 

[00020] Referrmg to Figures 3 and 4, the basketball 10 includes a carcass 1 1 that 
is molded into the shape of the completed basketball 10. The carcass II includes an 
inflatable bladder 12, a re-enforcmg thread 13 (Figure 2), and preferably, one or more 
sheets or panels 16. Referring to Figure 2, the thread 13 is shown partially wound 
around the bladder 12. The bladder 12 can be formed from conventional bladder 
materials such as, for example, butyl rubber, natural rubber, a combination of butyl 
and natural rubber, and other elastic materials. In a particularly preferred embodiment, 
the bladder 12 is made of 80% Butyl rubber and 20% natural rubber. In a preferred 
embodiment, the thread 13 is substantially wound around the inflated bladder 12 to 
form a winding layer 14. The thread 13 can be conventional thread material such as, 
for example, 210 denier Nylon 66 thread, which is coated with latex or adhesive. 
Referrmg to Figures 2 and 4, the bladder 12 and the winding layer 14 form a wound 
bladder IS. 

[00021] Referring to Figures 3 and 4, preferably, one or more sheets or panels 
16 are laid over the wound bladder 15. The sheets or panels 16 are formed of an elastic 
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material, preferably a butyl rubber/natural rubber combination. Other materials can 
also be used, such as, for example, a natural rubber, butyl rubber, a sponge rubber, or 
a combination thereof, as described in U.S. Patent No. 5,681,233. 

[00022] The wound bladder IS with the laid-on panels 16 is inflated and then 
preferably placed in a spherical carcass mold 24 (Figure 6) in which it is heated at 
about 160**C to form the carcass 1 L 

[00023] Durmg the molding process, the rubber panels 16 fuse to each other and 
to the wmdings 14 to form an integral rubber layer 17 of the carcass 11. Referring to 
Figures 6 and 7, in a preferred embodiment, an inside surface of the carcass mold 24 
includes inwardly extending projections 18 (Figure 7) which form inwardly extending 
chaimels 19 in an outer surface 20 of the carcass 1 1 . 

[00024] The inside surface of the carcass mold 24 is also preferably provided 
with outwardly extending recesses that provide the outer surface 20 of the completed 
carcass 1 1 with a pebbled surface that duplicates the pebbled surface of conventional 
covers of basketballs. Referring to Figure 5, the outer surface 20 of the carcass 11 
includes outwardly projecting pebbles 21 that are separated by valleys 22. 

[00025] Turning now to Figure 6, the two-part mold 24 includes a top half 25 

and a bottom half 26. Each half is provided with a hemispherical mold cavity 27 and 

28, respectively. The surfaces of the mold cavities 27 and 28 have the same shape as 

the outer surface of the molded carcass 1 1 . Alternatively, a first mold can be used to 

form the carcass 11 and a second mold can be used to form the completed ball 10 
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including the carcass 11 and a cover material 30. The cover material 30 is bonded to 
the carcass 11 without the use of a separate adhesive or adhesive agent. The cover 
material 30 is preferably sprayed, in liquid form, onto the mterior surface of each of 
the mold cavities 27 and 28 by a sprayer 31. In alternative preferred embodiments, the 
cover material 30 can be applied in liquid form to the interior surface of the mold 
cavities 27 and 28 by other means, such as, for example, painting, brushing, or 
pouring. In alternative preferred embodiments, the cover material can be a powder or 
formed as pellets that are poured into, or otherwise inserted within, the mold cavities 
27 and 28. In another preferred embodiment, the cover material can be injected, in 
liquid form, into the closed mold including the carcass 11. 

[00026] The cover material 30 can be any suitable material that can cure, set, or 
harden on the carcass 11 to provide desirable properties of grip, feel, and durability. 
Urethane and plastic materials are particularly advantageous. In one specific 
embodiment, the cover material 30 is a polyurethane. The cover material 30 preferably 
has a density of between 200 and 1200 kg/m\ In one particularly preferred 
embodiment, the cover material 30 is formed of a wet process polyurethane having a 
density that is approximately between 400 and 600 kg/m^ In another particularly 
preferred embodiment, the cover material 30 is formed of a coagulated polyurethane 
having a density that is approximately between 250 and 350 kg/m^ In yet another 
particularly preferred embodhnent, the cover material 30 is formed of a dry process 
polyurethane having a density that is approximately between 600 and 850 kg/m^ Other 
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materials can also be used, such as, for example, other polyurethanes, other plastics, 
rubber, synthetic rubber and other elastomers. 

[00027] After the cover material 30 is sprayed-on, or otherwise applied to, the 
mold cavities 27 and 28, the inflated carcass 11 is positioned in the mold 24 and the 
mold 24 is closed. The temperature of the mold 24 is preferably between 150 and 165 
and the internal pressure of the bladder 12 is preferably between 100 to 120 psi. 

[00028] The ball 10 is preferably molded under heat for approximately 6 minutes 
as illustrated m Figure 7. The molding step causes the cover material 30 to bond to the 
carcass 1 1 and to cure or harden to form a finished cover 32 (Figure 8). The mold 24 
is then opened, and the ball 10 is removed. 

[00029] The completed ball 10 is illustrated in Figures 1 and 8. The thickness of 
the cover 32 is advantageously between 0.1 nmi and 2.0 mm. In a particularly 
preferred embodiment, the thickness of the cover between 0. 1 mm and 0.75 mm. In 
another particularly prefened embodunent, the thickness of the cover is less than 0.8 
mm. In yet another particularly preferred embodiment, the thickness of the cover is 
less than 0.5 mm. Preferably, an outside surface 33 of the cover 32 has the same 
contour as the outer surface 20 of the carcass 11, including the channels 19, the pebbles 
21, and valleys 22. The cover 32 of the completed ball is preferably a one piece, 
unitary layer, which substantially surroimds or covers the outer surface of the carcass 
11. In alternative preferred embodiments, the cover 32 can be formed in two or more 
separate pieces. 
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[00030] The cover 32 is preferably formed without a backing layer or without 
backing material. Conventional cover panels typically include a backing layer or 
backing material. The backing layer or material is typically a woven or unwoven 
fabric. The fabric may be unpregnated, such as, for example a polyurethane 
impregnated cloth. The backing, while adding to the strength of the cover, significantly 
increases the thickness and cost of the cover. A backing can also typically add at least 
0.5 mm to the thickness of the cover. Moreover, a cover panel with backing material 
typically must be laminated or installed using other adhesive related means in order to 
apply the cover panels to the carcass of the game ball. The present invention eliminates 
the need and use of the backing layer on the cover panels and further reduces the time 
and manufacturing steps involved m producing the ball, thereby reducing the cost of 
producing the game ball. 

[00031] In an alternative preferred embodiment, the cover includes a very thin 
layer of backing material of less than 0.5 mm is used. The very thin layer of backing 
material is integrally formed with the cover material 32, preferably a polyurethane 
cover material as described above. The backing material is preferably a woven or non- 
woven fabric, which is impregnated, sprayed, or molded, with the cover material to 
form the cover. The cover can be applied to the outer surface of the carcass with or 
without the use of an adhesive. The cover with an integral backing has a thickness of 
less than 0.8 mm, and preferably a thickness of less than 0.5 mm. 

[00032] Figure 9 illustrates an alternate embodiment of the present invention, 

wherein instead of spraying the liquid cover material 30 onto the cavities 27 and 28 of 
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the mold 24, the cover material 30 is sprayed directly onto the outer surface of the 
carcass 11. The carcass 11 and the cover material 30 are thereafter molded in mold 24 
as previously described. In an alternative preferred embodiment, after the cover 
material 30 is sprayed on, or otherwise applied to, the carcass 11; the carcass 11 and 
the cover material 30 can be passed, using a conveyor belt or other means, through an 
oven. 

[00033] Referring to Figure 10, in an alternative preferred embodiment, the 
carcass 11 can be molded in a mold similar to the mold 24 but without forming the 
plurality of channels 19 and a pebbled outer surface. The mold without projections 18 
and a pebbled contour can be used to produce a generally smooth spherical carcass 1 1 . 
Then, after spray ing-on, or otherwise applying, the cover material 30 to the carcass 11, 
a mold or other means can be used to form channels and a pebbled outer surface in the 
cover material 30. 

[00034] Referring to Figure 11, another alternative preferred embodiment of the 
present mvention is illustrated. A contamer 40 sufficiently sized to receive at least one 
inflated carcass 1 1 is at least partially filled with the cover material 30. The cover 
material 30 is preferably heated to a liquid state either just prior to being placed m the 
container 40 and/or while in the container 40. At least one carcass 1 1 is then 
preferably positioned in the liquid cover material 30 of the cavity 40. After the 
predetermmed amount of time, the at least one carcass 1 1 is separated from the 
container 40. This application method can be referred to as dipping. The carcass 1 1 
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including the liquid cover material 30 can then be transferred to a mold, such as mold 
24, or passed through an oven, to form a completed ball 10. 

[00035] In other alternative embodiments, the cover material 30 can be applied to 
the carcass 11 using other means, such as for example, painting, brushing, or electro- 
static paintmg. To use electro-static painting, an electric charge is created on the 
carcass 11 and/or in the cover material 30 causing the cover material 30 to be drawn to 
the carcass IL One method of developing such a charge includes inserting magnetic 
particles into one or both of the cover material 30 and the carcass 11. Upon curing, 
magnetic particles can be removed from the ball. 

[00036] The invention can also be used on other game balls such as footballs, 
soccer balls, and volley balls. Appropriate modifications can be made in the carcass or 
the surface texture of the balls. For example, the carcass of a football can be formed 
without a layer of windings or without one or more panels. Also, the outer surface of 
the game ball, such as a soccer ball or a volley ball, can be smooth rather than pebbled. 

[00037] While in the foregoing specification a detailed description of a specific 
embodiment of the invention was set forth for the purpose of illustration, it will be 
understood that many of the details hereingiven may be varied considerably by those 
skilled in the art without departmg from the spirit and scope of the invention. 
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